WHAT IS CLAIMED IS 



1 . A method for determining activity of an enzyme the 
producti on of an amino acid fr om a target 2-ketoacid comprising: 

contacting the enzyme with a compoaition comprising a target 
compoun d creating a mutated enzyme t hat catalyzes the re d uctive 
amination or transamination of the t arget 2-ketoacid: and 

thereafter determining whether there in a change in the pH 
of the composition. providing the mu t ated enzvme i n a rea c tion 

mixture comprising the target 2-ketoacid under conditions 
sufficient to permit the formation of the amino 3cid to thereby 

produce the amino acid. 

2. The method of claim 1, wherein the determining stop 
comprises detecting an optical change in the compoGition m utated 
enzvme catalyzes the reductive amination of the target 2- 
ketoacid. 

3 . The method of claim ir — wherein the composition further 
comprises a pH indicator, — wherein the determining step comprises 
detecting the pH change unina the pH indicator 2 . wherein the 

mutated enzyme? is an amino acid dehydrogenase. 

4. The method of claim 3, wherein the pH indicator causes 
the composition to change color if there is a change in the pH of 
the compositionamino acid dehydrogenase is a leucine 



5. The method of claim 3, wherein the target compound is 
ethyl 4 chloro 3 kctobutyratc and the pH indicator is 
^e^amino acid dehydrogenase is a phenylalanine dehydrog* 



crcsol 



The method of claim 3, — wherein the pH indicator is 
selected from the group consisting of crcsol red, — m crcsol 
purple, — bromo thymol blue, — bromophenol rod, — bromophcnol blue, — 
phenol red, — and phenolphthaloin . 

iL, The method of claim 2. further comprising providing an 
existing enzvme that catalyzes the reductive amination of a 2- 



ketoacid, wherein tfre mutated 

existing enzvme. 



the reductive aminati 




created bv mutating t 
i_n the mutat ed enzvme 
target 2-ketoacid at a greater 




7. The method of claim 1, wherein the composition further 
comprises a oof actor .mutated enzvme catalyzes the t ransamination 
target 2-ketoacid 



8. The method of claim 7, wherein the cofactorj 

is selected from the group consisting of nicotinamide 
adenine dinuclootido — (NAD ^-H — a reduced form of nicotinamide 
adenine dinuclcotidc — (NADH) , — nicotinamide adenine dinuclootido 
phosphate — (NADP^ -H — a reduced form of nicotinamide adenine 
dinuclcotidc phosphate — (NADPH) , and derivatives thereof 



agpartic-g 
frransami 




flrQma 



acid. 



-chain amino acid transaminases. 



9. The method of claim 7 , wherein the cofactor is a 
nvr-Mine nucleotide or a f 1 avin . further comprising prov iding an 
existing enzvme that catalyzes the transamination of a 2- 
ketoacid. wherein the mutated enzvme is created bv mutating the 
existing enzvme. and further wherein the mutated enzvme catalyzes 
the transamination of the target 2-ketoacid at a greater rate 
than the existin< 



10. The method of claim 1, wherein the enzyme is an 
oxidoreductasoreaction mixture further comprises ai 

salt 



11. The method of claim i©-? — wherein the oxidorcductasc is 
at least one of a reductase, — an oxidase , — a dehydrogenase, — and a 
IcQtoroduGtaaol , wherein the reaction mixture furthe: 
nicotinamide cofa 




12 . The method of claim -tQ-? — wherein the oxidorcductaoc is 
Delected from the group consisting of alcohol dohydrogonaoGO, — 
carbonyl reductases , — aldehyde dehydrogenases , — amino acid 
dehydrogenases , — amine oxidases, — disulfide reductases , — cnoatc 
reductases , — and mixed function oxidases. il. wherein the 
nicotinamide cofactor i 



13. The method of claim 1, wherein the target compound is 
converted into an enantiomorically enriched chiral compound by 
the onzvmc amino acid is chiral . 

14. The method of claim 1, wherein the target compound^ 
ketoacid is selected from the group consisting of aldehydes , — 
ketones, — disulfides, — thiols, — ketoacids, — aminos , — amino acids, — 
alcohols, — alkencs , — alkanco, — and compounds that are converted to 
aldehydes , — ketones , — disulfides , — thiols , — kctoacids , — amines , — amino 
acids, — alcohols, — alkcnes, — and alkanos, 

3- (2 -naphthvl) pyruvate. 3- f 1-naphthvl ) pyruvate . and 4 

-2-ketobutvrate. 



15. The method of claim 1, wherein the composition further 
nnmpri nnn a huff or . mutated enzvmfi is created bv: 
providing an existing enzvme: 

mutating the existing enzvme to p roduce the mutated enzvme: 

mining £hs aqtjviny of the mutated enzyme on t 



2-ketoacid bv contacting the mutated enzvme with a composition 

[Q the target 2-ketoacid and thereafter determining 
is a change in the pH of the composition: and 
determining whether the mutated enzvme catalyzes the 

e amination or transamination of the target 2-ketoacid at 




a greater rate than the existing enzvme. 



16. The method of claim i-7 — wherein the enzyme is prcocnt in 
a material to be screened that is in the form of a solution, — a— 
suspension, — or a dr-i ed mixture lS. wherein the determin i ng step 
comprises detecting an optica l chance in the composition. 



17 . The method of claim -3 ^16 . wherein the enzyme is present 
in a material to bo screened, — wherein the material to be screened 



is selected from the group consisting of cell lysatcs, — a mixtures 
of cells, — and a all oxtractn eomposition further comprises 
indicator, wherein the determining step comprises de 

pH change using the pH 




18. A method for determining activity the production of an 
oxidoroductase amine from a target ketone comprising: 

contacting the oxidorcductase with a composition comprising 
a target compound, — a cofactor, — and a pH indicator; 

allowing the oxidorcductase to act on the target compound 
for a sufficient time to catalyze a reaction; — a&d 

thereafter detecting a change in the pH of the composition 
using the pH indicator. 

creating a mutated enzvme that catalyze s the reductive 
amination or transamination of the target k etone: and 

providing the mutated enzvme in a react ion mixture 
comprising the target ketone under conditions sufficient to 
permit the formation of the a mine to thereby produce the amine. 



19. The method of claim 18, wherein the pH indicator causci 
an optical change in the composition if there is a change in the 
pH of the compositionmutated enzyme catalyzes the reductive 
amination of the target k< 



20. The method of claim — wherein the pH indicator is 
selected from the group consisting of cresol red, — m cresol 
purple, — bromothymol blue, — br omopheno 1 r cd , — bromophcnol blue, — 



phenol red, — and phcnolphthalcin, 

an aming a,qjfl dehydrogenase. 



ein Ulfi nwtfl' 



34rr- The method of claim 18, — wherein the cofactor is 
selected from the group consisting of nicotinamide adenine 
dinucleotide — ( NAD* 4-? — a reduced form of nicotinamide adenine 
dinucleotide — (NADH) , — nicotinamide adenine dinucleotide phosphate 
(NADP^ -H — a reduced form of nicotinamide adenine dinucleotide 
phosphate — (NADPH) , — and derivatives thereof. 

21. The method of claim 19. further comprising providing an 
existing enzvme that catalyzes the reductive amination of a 
ketone, wherein the mutated en zvme is created bv mutating the 
existing enzvme. and further wherein the mutated enzvme ca 
the reductive amination of the target ketone at a area 

than the existing gngyrog fl 




22. The method of claim 18, wherein the cofactor is a 
pyr-idino mini not i do or n f 1 avi nm utated enzvme catalyze s the 



transamination of the target ketone. 

23. The method of claim — wherein the oxidoreduotaso is 



at least one of a reductase, — an oxidase, — a dehydrogenase, — and a 



mutat 



kotorGductaGo 22 . w 

group consisting of aspay 

amino acid transaminases, and branc 

.Sflfflinases. 




ected fr< 

mina; 
ip amino ac, 




s 



34-r- The method of claim 18, — wherein the oxidoreductase is 
elected from the group consisting of alcohol dehydrogenases, — 
carbonyl reductases, — aldehyde dehydrogenases, — amino acid 
dehydrogenases , — amine oxidases, — disulfide reductases , — cnoatc 



reductase! 
24^ 




and mixed function oxidases. 

ethod of cl aim 22. further comprising 



enzvme. and further wh erein the mutated enzvme catalyzes the 



transamination of the target ketone at a greater 
existing enzvme. 



than the 



25. The method of claim 18, wherein the target compound is 
storcosclcctivcly converted to a chiral compound by the 
oxi dorcductano . m utated enzvme is created bv: 

providing an existing enzyme; 

mutating the existing enzvme to produce the mutated enzvme; 

determining the activity of the mutated enzvme on the target 
ketone bv cont acting the mutated enzvme with a composition 
comprising the target ketone and thereafter determining whether 

a grange in the pfl of the composition; anfl 




e ami 



r rate th 




et fce 



•3-&-T- The method of claim 18, — wheroin the target compound is 
Delected from the group consisting of aldchydca, — ketones , — 
disulfides , — thiols, — kctoacids, — amines , — amino acids, — alcohols , — 
alkcncs , — alkancs , — and compounds that arc converted to aldehydes, 
ketones , — disulfides, — thiols , — kctoacids , — amines, — amino acids, — 
alcohols , — alkcnes, — and alkancs. 

Ifu, A method for the production of §n alcohol f r< 

ketone comprising: 

creating a mutated enzvme that c atalyzes the reducti 
the target ketone; and 

providing the mutated enzvme i n a reaction mixture 
comprising the target ketone under conditions sufficient to 
permit the formation of the alcohol to thereby produo 
alcohol . 



27. The method of claim — wherein the composition further 
comprises a buffor 26. wherein the mutated enzvme is s elected from 

and carboj 




28. The method of claim 4-8-^ -2 6 . wherein the oxidorcductasc 
is present in a material to be screened that is in the form of a 
solution, — a suspension, — or a dried mixture . m utated enzvme is the 

alcohol dehydrogenase YPR1. 



29 . The method of claim 18, — wherein the oxidorcductase is 
present in a material to be screened, — wherein the material to be 
screened io selected from the group consisting of cell lysatcs, — a- 
mixturcs of cells, — and cell extracts. 

29 . The method of claim 26. further compr ising providing an 
existing enzvme that catalyzes the reductio n of a ketone, wherein 



the mutat 
and f i 
the target 




wherej 




y mutating the existing fflZYme, 

mutated enzvme catalyzes the reduction of 
ater rate than the existing enzvme. 



30. The method of claim 18, wherein the reaction is at 
least one of an oxidation reaction, — a reduction reaction, — a— 
dehydrogenation reaction, — a condensation reaction, — and an 



electron transfer reaction. 26. w3 

greater 



mutat' 



A kit for nnrooningproviding an existing enzyme- 

aetivity , — the kit comprising ; ^ 

-faf a material to be screened containing an enzyme; 



(b) a container; — and 

(c ) a pH indicator. 

3-2-^ The kit of claim 31, wherein the enzyme is an 
oxidorcductaoc . 

33- r The kit of claim 31, wherein the kit further comprises 

a cof actor. 

mutating the existing enzvme to produce the mutate d enzvme: 

34- 7- The kit of claim 31, — wherein the pH indicator causes an 
optical chance in the nomnnni tion if determining the activity of 
the mutated enz vme on the target ketone bv contacting the mutated 
enzvme with a composition comprising the target ketone and 
thereafter determining whether there is a change in the pH of the 
composition ^r and 

3-5-r A kit for screening enzyme activity, — the kit 

comprising ! 
4a-)- a plurality of containers; 

-ffef a material to be screened containing an enzyme in each 

container; — and 
-fe4- a pH indicator. 

-3-6-r- The kit of claim 35, — wherein each container contains a 
different material to be screened. 

-3^7-7- The kit of claim 35, — wherein the pH indicator is 
present in each container. 

3-8-r The kit of claim 35, — further comprising a cof actor. 

3-9-r- The kit of claim 38, — wherein the cofactor is present in 
each container. — 

A kit for screening oxidorcductase activity, — the kit 
comprising ! 
(a) a plurality of containers; 

-fbf a material to be screened containing an oxidorcductase 

in each container; 
4e4- a pH indicator; — af*d: 
-fdrf a cofactor. 

Air-r The kit of claim 40, — wherein the pH indicator is 
present in each container. 



43-=- The kit of claim 4 0, — wherein the cofactor is present in 
each container. 



4-3-t- The kit of claim 4 0, wherein the pH indicator is a pH 
indicator that causes an optical change upon a pH change. 

44- 7- The kit of claim 40, — wherein the pH indicator is 
selected from the group consisting of crcsol red, — m crcsol 
purple, — bromo thymol blue, — bromophcnol red, — bromophenol blue, — 
phenol red, — and phcnolphthalein . 

4- S-r- The kit of claim 40, — wherein cofactor is selected from 
the group consisting of nicotinamide adenine dinucleotide — ( MAD + fr 
a reduced form of nicotinamide adenine dinucleotido — (NADH) , 
nicotinamide adenine dinucleotide phosphate — (NADP ^-H — a reduced 
form of nicotinamide adenine dinucleotide phosphate — (NADPH) , — and 
derivatives thereof . 

4r€-r The kit of claim 4 0, — wherein the cofactor is a pyridine 
nucleotide or a flavin. 

4^?-r- The kit of claim 4 0, — wherein the oxidoroductasc is at 
least one of a reductase, — an oxidase, — a dehydrogenase , — and a 
kctorcductase . 

43-r The kit of claim 40, — wherein the oxidoroductasc is 
selected from the group consisting of an alcohol dehydrogenase, — a 
carbonyl reductase , — an aldehyde dehydrogenase, — an amino acid 
dehydrogenase , — an amine oxidase, — a disulfide reductase, — an enoatc 
reductase, — and a mixed function oxidase. 

45- 7- The kit of claim 4 0, — further comprising a buffer. 
determining whether the mutated enzyme catalyzes the 

reduction of the target keton e at a greater rate than the 
existing enzvme . 

5- 9-r- The kit of claim 49, — wherein the buffer is present in 

each container. 



The kit of claim 4 0, — wherein the material to be 
screened is selected from the group consisting of cell lysates, — a 
mixtures of cells, — and cell extracts. 



